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Goals:  Lower Costs for Nuclear Facilities, Maintain Safety

Ceramic filters perform at higher temperatures and are likely to 
eliminate reliance on credited fire suppression systems
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Conventional Filters

Susceptible to temperature, water, bursting

DOE Needs Analysis:

• 100% of knowledgeable 

nuclear air cleaning 

professionals believe HEPA 

filter media strength is very, 

or extremely, important

• 92% believe it is important to 

develop  alternatives to 

current  glass-fiber filters
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High-Temperature Filter Media  

Current R&D focused on overcoming shrinkage problems and reducing pressure drop
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LLNL Ceramic Filter Development
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MTC Media Development

Purpose: To improve the safety of DOE nuclear facilities in fire scenarios, create advanced 

ceramic filtration components that can survive a fire event while reducing pressure drop, 

increasing performance, and reducing costs

Benefit: Our engineering solution protects filters during a fire to simplify and reduce the cost 

of safety- and filter-support systems for operations

▪ Demonstrate MTC media can reduce pressure drop

▪ Develop processes to produce MTC nanofiber filtration media

▪ Prepare MTC media using different manufacturing approaches

▪ Test pressure drop and filtration efficiency of MTC filter elements

NSRD-12

NSRD-20
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MTC HEPA Filter Media Development

NSRD

12

NSRD

20

Feasibility study

Engineering Prototypes

Filter Prototypes

Manufacturing

• Lab-scale

• Process development

• Proof-of-concept

• MTC media

• Lab-scale

• Analysis of alternatives

• Design principles

• Process optimization

• Tooling development

• MTC filter element

• Scaling

• Automation

• Integration

• Certification

• MTC filter

• Licensing

• Deployment

• Servicing

• Continuous 

improvement
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MTC HEPA Media – Reduced dP Proof-of-Concept
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MTC HEPA Filter Media – Process Development
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Electrospinning Process
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Pre-ceramic and Ceramic Electrospun Nanofibers

140 

nm

avg

80 nm

avg
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MTC HEPA Media Proof-of-Concept
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Filter Testing Capabilities at LLNL
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Process Optimization
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Automating MTC Production - Tooling 
Development by Cal Poly



LLNL-PRES-771868

16

Analysis of Alternatives:  Current & Future

DIW:

Extruded tubes:

Future Work may include

Projection Micro Stereo Lithography 

(PµSL)
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Background and Q&A
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